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Sir: 

APPELLANT'S BRIEF UNDER 37 CFR 41 .37 

This brief is in furtherance of the Notice of Appeal filed in this application on 09 January 
2008. A Fee Transmittal form PTO/SB/17 is transmitted concurrently with this paper to 
authorize the payment of the fee required for submittal of this brief. 

1. REAL PARTY IN INTEREST - 37 CFR 41.37(c)(lXi) 

The real party in interest in this Appeal is the assignee Siemens Power 
Generation, Inc. 

2. RELATED APPEALS AND INTERFERENCES - 37 CFR 41 .37(c)(l)(ii) 
There is no other ^peal. imerference or judicial proceeding that is related to or that will 

directly affect, or that will be directly affected by, or that will have a bearing on the Board's 
decision in this Appeal. 
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3. STATUS OF CLAIMS - 37 CFR 41 .37(c)(l)(iii) 
Claims pending: 7-9.12 and 15-22 
Claims cancelled: 5. 6, 10, 1 1, 13, 14, 23 and 24 
Claims withdrawn but not cancelled: None 
Claims allowed: None 

Claims objected to; None 

Claims rejected: 1-4, 7-9, 12 and 15-22 

The claims on appeal are 1-4, 7-9, 12 and 15-22. 

4. STATUS OF AMENDMENTS ^ 37 CFR 41 .37(c)(l)(iv) 

An amendment was filed after the final rejection under 37 CFR 1,116 on 07 January 2008 
Thai amendment attempted to resolve the pending rejections under 35 USC 1 12> first and second 
paragraphs, by changing "comprising nickel-boron" to "comprising boron" in claim I. This 
change was in accordance with a previous statement by the Examiner that, while there was no 
suppon in the application for a melting point depressant comprising nickel-boron, there is 
suppon for a melting point depres&ant such as boron. However, the Examiner refused to enter 
the amendment, thus maintaining the Section 1 12 rejections in this appeal. 

5. SUMMARY OF THE CLAIMED SUBJECT MATTER- 37 CFR 41 .37(c)(l)(v) 
This invention relates generally to a consumable insert 10, as iUusnrated in FIG. 2, that 

may be used in a bonding process. 

Independent claim 1 is directed to a consumable insert foil 10 of FIG. 2 as described in 
the specification at page 3, lines 1-5. The foil comprises a metal-comprising material 12 and 
melting point depressant material 14, the melting point depressant material comprising nickel- 
boron having a concentration C (as shown in Fig. 3) that is greater proximate a center region 16 
of The consumable insert foil than proximate an exterior surface region 18 of the consumable 
insen foil. 

Independent claim 7 is directed to a consumable insen 10 comprising a sheath 12 having 
a desired ribbon shape; and particles 14 of an MCrAlY alloy material exhibiting a ductility of 

2 
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less than 18% tensile elongation contained by the sheath, as described at page 5, line 31 through 
page 6, line S. 

Independent claim 15 is directed to a ntethod of transient liqw4 phase bonding asing a 
consumable insen 10, as described at page 4, line 28 through page 5. line 6. The method 
comprises forming a consumable insert 10 comprising a metal-comprising material 12 and 
melting point depressant material 14, the melting point depressant material having a melting 
point depressant concentration C (FIG. 3) that is greater proximate a center region 16 of the 
insert than proximate an exterior surface region 18 of the insert. The method further comprises 
capturing the consumable insert between two work pieces to be joined by transient liquid phase 
bonding; heating the work pieces and the consumable insert to a temperature sufficiently high to 
melt the consumable insen; and maintaining the temperature sufficiently high for the melting 
point depressajit to diffuse into the work pieces to an extent sufficient for the consumable insert 
to solidify to form a joint between the work pieces: wherein forming the consumable insert 
fimher comprises depositing particles of the melting point depressant 14 into a hollow center of a 
tube of sheath material 12; and flattening the mbe into a ribbon shape 10 having ihe particles 14 
of the melting point dq)ressant in the center region 16 and having the sheath material 12 in the 
exterior surface region 18, as described in the specification at page 4. lines 1 3-16. 

Independent claim 18 is directed to a method of transient liquid phase bonding using a 
consumable insen 10. the method comprising: forming a consumable insert 10 comprising a 
metal-comprising material 12 and melting point depressant material 14, the melting point 
depressant material having a melting point depressant concentration C (FIG. 3) that is greater 
proximate a center region 16 of the insert than proximate an exterior surface region 18 of the 
insert; capturing the consumable insen between two work pieces to be joined by transient liquid 
phase bonding; hearing the work pieces and ftie consumable insert to a ten^erature sufficiently 
high to melt the consumable insert; and maintaining the temperature sufficiently high for the 
melting point depressant to difCiise into the woric pieces to an extent sufficient for the 
consumable insert to solidify to form a joint between the work pieces. The method of claim 18 
limber comprises ffarming the consumable insert by depositing particles 14 of the melting point 
depressant into a U-shaped plate of sheath material; forming the U-shaped plate into a tube; and 
flanening the mbe into a ribbon shape 10 having the particles of the melting point depressant in 
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the center region 16 and having the sheath material 12 in tiie exterior surfece region 18, as 

described in the specification at page 3, line20 through page 4, line 3. 

Independent claim 19 is directed to a method of transient liquid phase bonding using a 
consumable insen 10, the method comprising: forming a consumable insert lO comprising a 
tnetal-comprising material 12 and melting point depressant material 14, the melting point 
depressant material having a melting point depressant concentration C (FIG. 3) that is greater 
proximate a center region 16 of the insert than proximate an exterior surfece region 18 of the 
insert; capturing the consumable insen between two work pieces to be joined by transient liquid 
phase bonding; heating the work pieces and the consumable insert to a temperature sufficienily 
high to melt the consumable insert; and maintaining the temperamre sufficiently high for the 
melting point depressant to diffuse into the work pieces to an extent sufficient for the 
consumable insert to solidify to form a joint between the work pieces. The method of claim 19 
further comprises depositing particles 14 of the meUing point depressant onto a lower plate 12 of 
sheath material; covering the particles with an upper plate 12 of sheath material; and flattening 
the upper and lower plates together to a desired thickness T (FIG. 2) to form the consumable 
insert 10, as described in the specification at page 4. lines 4-12. 

Independent claim 22 is directed to a method of material deposition utilizing a 
consumable insert 10. the method comprising: providing a consumable insen 10 comprising a 
sheath 12 formed to a desired ribbon shape and particles of an MCrAlY alloy material 14 
contained by the sheath; and melting the insen onto a surface of a work piece; and allowing the 
melt to cool to fcrat a coating, as described in the specification at page 5, line 1 1 through page 6, 
line?. 



(Please proceed to the next page.) 
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6. GROUNDS OF REJECTION TO BE REVIEWED UPON APPEAL - 37 CFR 
4].37(c)(lXvi) 

A. Claims 1-4 stand rejetted untier 35 USC 112, fiist paragraph. 

B. Claims 1 -4 stand rejected under 35 USC U2, second paragraph. 

C. Claim I stands rejected under 35 USC 102(b) as being anticipated hy Cairo. 

D. Claims 1-4 stand rejected under 35 USC 102(b) as being anticipated by Ryan. 

E. Claims 7-9 and 12 stand rejected under 35 USC 103(a) as being unpatentable over 

Ryan in view of Sabol. 

F. Claims 15-21 stand rejected under 35 USC 103(a) as being unpatentable over 

Ryan in view of Bampion. 

G. Claim 22 stands rejected under 35 USC 103(a) as being unpatentable over Ryan 

in view of Bampton and Sabol. 

7. ARGUMENT 37 CFR 4l.37(c)(l)(vii) 

A. The Examiner maintains that the claim 1 limitation of "melting point depressant 
material compiising nickel-boron" is not supported in the specification, and therefore claims 1-4 
are rejected under 35 tJSC 1 12, f«:st paragraph- The Examiner admits that there is support for 
boron as a melting point depressant, and the Appellant attempted to amend "nickel-boron" to 
"boron" in ah amendment after final rejection. However* the Examiner refused to enter that 
amendment in spite of the fact that boron as the melting point depressant had already been 
examined as a limitation of claim 17. Thus, the Appellant offers the following argument. 

Page 4. lines 17-22 of the specification clearly describes an embodiment where a 
consumable insert is heated to encourage diflUsion of boron melting point depressant into a 
nickel sheath material to foroi nickel-boroh. Thus, the claim 1 limitation of a "melting point 
depressant material comprising nickel-boron" is ftilly supponed in the specification, and the 
rejection under 35 USC 1 12, first paragraph should be reversed. 

B. Claims 1-4 stand rejected under 35 USC 112, second paragraph, due to the 
limitation of "melting point depressant material comprising nickel-boron." Page 4. lines 17-22 
of the specification clearly describes an embodiment where a consumable insen is heated to 

s 
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encourage diffusion of boron melting poim depressant into a nickel sheath material to form 

nickel-horon. Accordingly, the claim 1 limitation of a "melting point depressant material 

comprising nickel-horon" can be fully understood in view of the specification, and claim 1 serves 

to particularly poim out and distinctly claim the subject matter which the Appellant regards as 

the invention. Thus, the rejection under 35 OSC 1 12, first paragraph shoiild be reversed. 

C. Claim I stands rejected under 35 USC 102(b) as being anticipated by Cairo. 
Claim I includes the limitations of "a consumable insen foil comprising the melting point 
depressant material ... having a concentration that is greater proximate a center region of the 
consumable insen than proximate an exterior surface region of the consumable insen." In 
contrast, Cairo contains no description of such a varying concentration of melting point material 
in a foil and therefore the rejection under 35 USC 102 is not supponed by the an. 

Column 3, lines 51-54 of Cairo states 

'The interlayer foil 16 preferably comprises a low melting point, prealloyed foil 
having a eutectic composition, or near eutectic composition, throughout irs thickness, " 

Cairo also states at column 6, lines 37-40 that 

"at the instant of melting, the concentration of boron in the melted region is uniform 
Through the thickness of the foil b eing melied, " 

Thus, Cairo teaches awav from the consumable insen of claim I which has a graduated 
concentration of melting point depressant- 

The Examiner basis this rejection upon column 5, lines 1-5 and 30-37 of Cairo where 
Cairo describes the diffusion of boron through the melted foil material aiwi into the metal 
members being joined after melting of the foil . After the foil has melted, the boron diffuses and 
the concentration of boron becomes graduated, remaining highest at the center "of the melted 
joint." (Cairo column 6, lines 42-44) Thus, the Examiner is basing the rejection of claim I on 
the chemistry conditions of ihe melted joint, whereas claim I is directed to a consumable insen 
M as it exists prior to its incotporation into a melted joint. This is like comparing apples to 
oranges. It is the foil of Cairo, not the meUcd pool of metal, which must anticipate the foil of 
claim I. If the Examiner relies upon the melted metal joint of Cairo, then Cairo lacks a foil and 
thus lacks the claimed "exterior surface region of the consumable insen foil" since the foil and a 
small surface region of the joined metal members 12, 14 are melted and become the pool of 
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liquid metal in the joint region. The Examiner can not have it both ways - Cairo teaches a foil 
with a imiform distribution of boron, and he teaches a melted pool of metal with a gradient 
concentration of boron; but Cairo doeS not teach a consumable insert foil with a gradient 
concentration of boron. 

Thus, Cairo fails to anticipate claim 1 and the rejection under 35 USC 102 should be 

reversed. 

D. Claims 1-4 stand rejected under 35 USC 102(b) as being aniicipated by Ryan, 
hidependent claim I and therefore each of the dependent claims 2-4 include the limitations of "a 
consumable insert foil comprising ... the melting point depressant material ... having a 
concentration that is greater proximate a center region of the consumable insen than proximate 
an exterior surface region of the consumable insen." Ryan describes the use of multiple foils 
(see column 1, line 53) wherein each foil has a boronized surface (column 2, line 37); i.e. a 
higher concentration of boron near the surface of the foil than in the center of the foil. Thus,, 
each individual foil of Ryan teaches away from the limitations of claims 1-4. 

the Examiner basis this rejection on the fact that Ryan describes the use of two such foils 
in a stacjc. However, even the slacked foils of Ryan do not anticipate claims 1-4 because the 
concentration of boron in the stack is the same in the upper, middle and bottom regions. The 
Examiner has failed to appreciate that "concentration" is a measure of boron per unit volume. 
Each individual foil of Ryan has the same concentration of boron on its top and bottom surfaces, 
so when two foils are stacked, the middle area still has the same "concentration" of boron, i.e. 
amount of boron per unit volume. While it is true that the two facing surfaces of the two stacked 
foils provide twice the "content" of boron (total molecules of boron), there is also twice the 
amount of metal (metal bottom of top foil, and metal top of bottom foil) so the concentration of 
boion per unit volume is the same in the middle of the stack as it is in the top and bonom 
regions. Thus, the rejections of claims 1-4 under 35 USC 102 arc not supported by the an and 
should be reversed. 
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E. Claims 7-9 and 12 stand rejected under 35 USC 103(a) as being unpatentable over 
Ryan in view of Sabol. Independent claintJ 7 (and thus each of its dependent claims 8, 9 arid 12) 
is directed to "A consumable insert comprising: a sheath having a desired ribbon sh^; and 
particles of an MCrAlY alloy material exhibitiag a ductility of less than 18% tensile elongation 

contained by the sbeaih " 

Ryan describes a consumable insen but lacks any teaching of the use of MCrAlY 
material. Sabol describes a protective coating of MCrAlY materia) deposited on a metal 
substrate wrherein panicles of boron in the MCrAlY material allow the coating to condense to 
form a more densified coating. (Sabol column 3, Unes 55-58) The Examiner states that it would 
have been obvious to use the MCrAlY material of Sabol in the insert of Ryan, thereby rejecting 
claims 7-9 and 12 under 35 USC 103. However, the Examiner errs in his interpretation of the 
teaching of Sabol and he has failed to establish a prima facie case for obviousness, as follows. 

First, the Examiner interprets Sabol as teaching a "transient liquid phase consumable 
insert made of MCrAlY alloy material. ..for joinins nickel based alloys..." To the contrary, 
Sabol lacks any teaching of a consumable insert for making a metal joint - rather, he teaches an 
MCrAlY coating 14 for the protection of an underlying metal substrate 12. Sabol contains no 
teaching of a "consumable insert" in the sense that such term is used in the present specification 
and in the art of joining of materials. The MCrAlY coating 14 of Sabol is deposited onto the 
surface 22 of tfie substrate 12, and the boron content of the coating allows it to densify upon 
heating. The MCrAlY coating is applied to the surface of the metal substrate 12 in any 
conventional manner, such as thermal spray, powder slurry, slurry spray, elecirophoretic coating 
or electiDstatic powder coating, as described at column 3, lines 12-19. While the present claims 
7-9 and 12 are directed to a liovel consumable insert that provides a new mechanism for 
depositing brittle MCrAlY mat«ial. Sabol is not even concerned about how to deposit the 
MCrAlY material, but rather only how to condense it after deposition. Thus, the Examiner uses 
an erroneous interpretation of Sabol as being directed to a consumable insert as the motivation 
for combining the teachings of Sabol and Ryan. This fails to establish a prima facie case for 
obviousness because the Examiner has demonstrated no basis for why one skilled in the art 
would combine the teaching of Sabol regarding sprayed protective surfece coatings into the 
teaching of Ryan regarding consumable inserts for joining two metals. 
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Second, the combination of xhe MCrAlY of Sabol into the consumable insert of Ryan 
would destroy the functionality of the Ryan insert. The Federal Circuit has consistently held that 
a modificarion of a reference that destroys the intent, purpose or function of the invention 
disclosed in the reference is not proper. Here, the addition of MCrAlY alloy material of Sabol in 
the consumable insert of Ryan would not lower but rather would raise the melting temperature of 
the insert, thereby destroying its functionality as a low melting temperature consumable insen for 
forming transient liquid phase joints as desired by Ryan. The present inventors have 
innovatively identified an alternative use for their consumable insert which was not previously 
recognijced in the an. Not only can the inventors consumable insert be used for making joints in 
certain embodiments, as described beginning at page 5, line 1 1 of the present specification, the 
present inventors have recognized that the claimed consumable insen is also useful for the 
deposition of non-ductile materials such as MCrAlY, The increase of melting temperature is not 
problematic in such a material deposition embodiment, it is this aspect of the invention that is 
claimed in claims 7-9 and 12. 

The Examiner argues on page 8 of the Final Rejection that "It is noted that, Ryan 
modified by Sabol et al. only substitutes the nickel boron foil for MCrAlY." However, it is 
impossible to substitute MCrAlY for nickel boron when making a foil, because MCrAlY is too 
brittle to be made into a foil shape, as discussed in the present specification at page I, lines 14-17 
and page 5, lines 11 through page 6. line 21. Here, again, the Examiner has expressed an erred 
interpretation of the prior an that has allowed him to infer a motivation to combine when none 
actually exists. 

Since no prima facie support for the proposed combination of references has been 
established, reversal of the rejections of claims 7-9 and 12 is appropriate. 

F- Claims 15-21 stand rejected under 35 USC 103(a) as being unpatentable over 
Ryan in view of Hampton- Each of these method claims includes the limitations of "forming a 
consumable insert comprising a metal-comprising material and melting point depressant 
material, the melting point depressant material having a melting point depressant concentration 
that is greater proximate a center region of the insert than proximate an exterior surface region of 
the insert." The various claims also include other limitations related to the process for forming 
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the consumable insen so as to achieve the desired gradient in the concentration of the melting 

point depressant material. 

The combination of Ryan and Bainpton fails to provide prima facie support for the 
rejection of any of claims 15-21 because the combination lacks essential elements of each of 
these claims, as describe below. 

First, as discussed in paragraph D above, the Examiner here again mistakenly interprets 
Ryan as teaching a foil insert having a concentration of melting point depressant that is greater at 
the center of the insert than prtjximate an exterior surface region of the insert. As discussed in 
paragraph D, each individual foil insert of Ryan has the opposite concentration gradient, with 
more boron near its surfaces than in its center. Furthermore, the stack of two foil inserts taught 
by Ryan oray doubles the content of boron in the center of the stack, but the concentration of the 
boron remains the same as in the top and bottom regions, since concentration is a "per unit 
volume" measurement. Stacking two foils of X% concentration provides twice as much boron 
but it also provides twice as much sunrounding metal, so the concentration at the center of the 
.stack is still X%. Bampton fails to correct this shortcoming of the primary Ryan reference, thus, 
the combination lacks this essential limitation and no prima facie case for obviousness has been 
established. 

Furthertnore. the combination of Ryan and Bampton fails to teach other essential 
limitations of the various rejected claims. In particular, there is no teaching of the flattening of a 
tube as in claims 15-17, or the flattening of a U-shaped plate as in claim 18, or the flattening of 
upper and lower plates together to a desired thickness after depositing particles there between of 
claims 19-21, or the sealing of adjoining edges of upper and lower plates together to capmre 
particles there between prior to flattening of claim 20. These limitations are directed to ihe steps 
of forming the insert to achieve flie concentration gradient before it is used to form the joint, but 
the Examiner seems to be confusing these steps with the shape of the insert in its fmal fomi as it 
is being used to make the joint. The Appellant made note of such shortcomings of the an in the 
response filed under 37 CFR l.lll on 18 July 2007; however, in spite of the requirement of 
MPEP 707.07(0 that fliat the Exanainer is to answer the substance of applicant's arguments, the 
Examiner did not even address mis flaw in the rejections in his Response to Arguments the fmal 
Office Commimication dated 09 October 2007. 
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Since tJxe combination of Ryan and Bampion laclcs essential elements of each of the 
rejected claims 15-21, reversal of these r^ifj'ections is appropriate. 

G. Claim 22 stands rejected under 35 USC ld3(a) as being unpatentable over Ryan 
in view of Pampton and Sabol. Claim 22 is directed to a "method of material deposition 
utilizing a consumable insert" where the type of insen is like thai of apparams claims 7-9 and 12 
discussed in paragraph E above. The claim 22 method comprises: "providing a consumable 
insert comprising a sheath formed to a desired ribbon shape and particles of an MCrAlY alloy 
material contained by the sheath; and melting the insert onto a surfece of a work piece: and 
allowing the melt to cool to form a coaling." 

The method of utilizing a consumable insert of Ryan lacks any teaching of MCrAlY and 
the Examiner admits that Hampton also fails to teach anything about MCrAlY. The Examiner 
then misinterprets the teaching of Sabol and erroneously concludes that it would have been 
obvious to combine Sabol with the primary references to achieve the method of claim 2 2 

First. Sabol describes a protective coating of MCrAlY material deposited on a metal 
substrate wherein particles of boron in the MCrAlY material allow the coating to condense to 
form a raoic densified coating. (Sabol column 3, lines 55-58) The Examiner misinieipreis Sabol 
as teaching a "transient liquid phase mnsm^able insert made of MCrAlY alloy material... for 
joining nickel based alloys..." to the contrary, Sabol lacks any teaching of a consumable msert 
for making a metal joint - rather, he teaches an MCrAlY coating 14 for the protection of an 
underlying metal substrate 12. Sabol contains no teaching of a "consumable insert" in the sense 
that such lerai is used in the present specification and in the art of joining of materials. The 
MCrAlY coating 14 of Sabol is deposited onto the surface 22 of the substrate 12, and the boron 
content of the coating allows it to densify upon beating. The MCrAlY coating is applied to the 
surface of the metal substrate 12 in any conventional manner, such as thermal spray, powder 
slurry, slurry spray, electrophoretic coating or electrostatic powder coating, as described at 
column 3, lines 12-19. While the present claim 22 is directed to a novel method for depositing 
brittle MCrAlY material, Sabol is not even concerned about how to deposit the MCrAlY 
material, but rather only how to condense it after deposition. Thus, the Examiner uses an 
erroneous interpretation of Sabol as being directed to a consumable insen as the motivation for 
combining the teachings of Sabol with that of Ryan. This foils to establish ^ prima facie case for 
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obviousness because the Examiner has demonstrated no basis for why one skilled in ihe an 
would combine ibe teaching of Sabol regarding sprayed protective surface coatings into the 
leaching of Ryan regarding consumable inserts for joining two metals. The Hampton reference 
adds nothing to correct this deficiency in the an. 

Second, the combination of the MCrAlY of Sabol into the consumable insert of Ryan 
would destroy the functionality of the Ryan insert. The Federal Circuit has consistently held that 
a modification of a reference that destroys the intent, purpose or function of the invention 
disclosed in the reference is not proper. Here, the addition of MCrAlY alloy material of Sabol in 
the consumable insen of Ryan would not lower but rather would raise the melting temperature of 
the insert, thereby destroying its fimctionaliiy as a low meUing temperature consumable insert for 
fonning transient liquid phase joints as desired by Ryan. The present inventors have 
innovatively identified an alternative use for their consumable insert which was not previously 
recognized in the art. Not only can the inventors consumable insert be used for making joints in 
certain embodiments, as described beginning at page 5, line 1 1 of the present specification, the 
present inventors have recognized that the claimed consumable insert is also useful for the 
deposition of non-ductile materials such as MCrAlY. The increase of melting lemperamre is not 
problematic in such a material deposition embodiment. It is this aspect of the invention that is 
claimed in claim 22. 

The Examiner argues on page 8 of the Final Rqection that "It is noted that, Ryan 
modified by Sabol et al. only substimtes the nickel boron foil for MCrAlY." However, it is 
impossible to substitute MCrAlY for nickel boron when maJdng a foil, because MCrAlY is too 
brittle to be made into a foil shape, as discussed in the presem specification at page I , lines 14-17 
and page 5, lines 1 1 through page 6, line 21, Here, again, the Examiner has expressed an erred 
imerpretation of the prior art fl»t has allowed him to infer a motivation to combine when none 
actually exists. 

Since no prima facie support &r the proposed combination of references has been 
established, reversal of the rejection of claim 22 is appropriate. 
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8. CLAIMS APPENDIX - 37 CFR 41 .37(c) (I) (viii). 

A copy of the claims involved in tbis appeal is attached as a claims appendix under 37 
CFR 41.37(c) (I) (viii). 

9. EVIDENCE APPENDIX - 37 CFR 41 .37(c) (1) (ix) 
None is required under 37 CFR 41.37(c) (1) (ix). 

10. RELATED PROCEEDINGS APPENDIX -37 CFR 41.37(c) (l)(x) 
None is required under 37 CFR 4L37(c) (1) (x). 



Respectfully submitted. 





David G. Maire 
Registration No. 34,865 
(407) 926-7704 



Beusse Wolter Sanjcs Mora & Maire, P.A. 
390 N. Orange Avenue, Suite 2500 
Orlando. FL 32S01 
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APPENDIX OF CLAIMS ON APPEAt 

1, A consumable insert foil comprising a roeial-comprising maicrial and melting poini 
depressani material, the melting point depressant material comprising nickel-boron having a 
concentration that is greater proximate a center region of the consumable insen foil than 
proximate an exterior surface region of the consumable insen foil 

2, The consumable insert foil of claim I, further comprising an upper layer of a sheath 
material opposed a lower layer of a sheath material and the melting point depressant comained 
there between, 

3, The consumable insert foil of claim 2, wherein the upper layer and lower layers have 
been mechanically pressed together to provide the insert with a desired cross-sectional thickness. 

4, The consumable insert foil of claim 2, wherein the sheath material comprises nickel 

7. A consumable insert comprising; 

a sheath having a desired ribbon shape; and 

particles of an MCrAlY alloy material exhibiting a ductility of less than 1S% tensile 
elongation contained by the sheath. 

8. The consumable insert of claim 7, wherein the material exhibits a ductility of less than 
1 5% tensile elongation, 

9. The consumable insert of claim 7. wherein the material «cbibits a ductility of less dian 
1 0% tensile elongation. 

12. The consumable insert of claim 7> wherein the sheath comprises nickel 
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15. A method of transient liquid phase bonding using a consumable insert, the method 
comprising: 

forming a consumable insert comprising a metal-comprising material and melting point 
depressant material, the melting point depressant material having a melting point depressant 
concentration that is greater proximate a center region of the insen than proximate an exterior 
surface region of the insen; 

capturing the consumable insen between two work pieces to be joined by transient liquid 
phase bonding; 

heating the work pieces and the consumable insen to a temperature sufificienily high to 
melt the consumable insen; and 

maintaining the temperature sufficiently high for ibe melting point depressant to diffuse 
into the work pieces to an .extent sufficient for the consumable insen to solidify to form a joint 
between the work pieces, 

wherein forming the consumable insen further comprises: 

depositing panicles of the melting point depressant into a hollow center of a mbe 

of sheath material; and 

flattening the tube into a ribbon shape having the particles of the melting point 
depressant in the center region and having the sheath material in the exterior surface region. 

16. The method of claim 15. fiinber comprising selecting the sheath material to comprise 
nickel 

17. The method of claim 16, further comprising selecting the melting point depressant to 
comprise one of the group of boron, nickel and phosphorous. 
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18. A method of transient liquid phase bonding using a consumable insen, the method 
comprising: 

fonning a consumable insen comprising a metal-comprising material and melting point 
depressant material, the melting point depressant material having a melting point depressant 
concentration that is greater proximate a center region of the insen than proximate an exterior 
surface region of the insert ; 

capmring the consumable insert between two work pieces to be joined by transient liquid 

phase bonding; 

heating the work pieces and the consumable insert to a temperawre sufficiently high to 
meh the consumable insen; and 

maintaining the temperature sufficiently high for the melting point depressant to diffuse 
into the work pieces to an extent sufficiem for the consumable insen to soUdify to fonn a joim 
between the work pieces, 

wherein fonning the consumable insen further comprises: 

depositing particles of the melting point depressant into a U-shaped plate of 

sheath material; 

fonning the U-shaped plate into a mbe; and 

flanening the tube into a ribbon shape having the panicles of the meUing point 
depressant in the center region and having the sheaih material in the exterior surface region. 
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19. A method of transient liquid phase bonding using a consumable insert, the method 
comprising: 

forming a consumable insert comprising a metal-comprising materia) and melting point 
depressant material, the melting point depressant material having a melting point depressant 
concemration that is greater proximate a center region of the insen than proximate an exterior 
surface region of the insert; 

capturing the consumable insen between two work pieces to be joined by transient liquid 
phase bonding; 

healing the work pieces and the consumable insert to a temperature sufficiently high to 
melt the consumable insert; and 

maintaining the temperature sufficiently high for the melting point depressant to diffuse 
into the work pieces to an extent sufficient for the consumable insen to solidify to form a joint 
between the work pieces, 

wherein fomiing the consumable insert funher comprises: 

depositing panicles of the melting point depressant onto a lower plate of sheath 

mat^al; 

covering the panicles with an upper plate of sheaih material; and 
flattening the upper and lower plates together to a desired thickness to form the 
consumable insert. 

20. The method of claim 19, funher comprising sealing adjoining edges of the upper plate 
and the lower plate together to capture the particles there between prior to the step of flattening. 

21. The method of claim 19. further comprising subjecting the consumable insen to a 
dif&sion heat treatment regiment prior to the step of heating. 

22. A method of material deposition utilizing a consumable insen. the method comprising: 
providing a consumable insen comprising a sheath formed to a desired ribbon shape and 

panicles of an MCrAlY alloy material contained by the sheaih; and 
melting the insen onto a surface of a work piece; and 
allowing the melt to cool to form a coating, 
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EVIDENCE APPENDIX 
' None. 



PA(X20/2rRCVDAT3/»2008 11:07:12AM [Eastern Standard Tim 



MAR-08-08 12:12PM FROM-BEUSSE V/OLTER ET AL 



4079287720 



T-356 P. 21/21 F-654 



Application No. 10/679,080 
Atty. Doc, No. 2003P14602US 



RELATED PROCEEDINGS APPENDIX 



None. 
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